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ELECTRICAL DEVICE when the terminal cover is to be assembled with the housing , 
the assembling work and repairing work can be performed 

CROSS - REFERENCE TO RELATED easily . 
APPLICATION ( S ) 

BRIEF DESCRIPTION OF DRAWINGS 
This application claims priority to Japanese Patent Appli 

cation No. 2019-051292 , filed on Mar. 19 , 2019 , Japanese FIG . 1 is a perspective view showing a charger 10 of a 
Patent Application No. 2019-208166 , filed on Nov. 18 , 2019 , first embodiment with a battery pack 2 . 
Japanese Patent Application No. 2019-208168 , filed on Nov. FIG . 2 is a vertical cross - sectional view showing the 
18 , 2019 , and Japanese Patent Application No. 2020- charger 10 of the first embodiment . 
004567 , filed on Jan. 15 , 2020 , the entire contents of which FIG . 3 is a perspective view showing the charger 10 of the 
are incorporated herein by reference . first embodiment in which a terminal cover 34 is located in 

a protection position . 
TECHNICAL FIELD FIG . 4 is a top view showing the charger 10 of the first 

embodiment in which the terminal cover 34 is located in the 
The art disclosed herein relates to an electrical device . protection position . 

FIG . 5 is a perspective view showing the charger 10 of the 
BACKGROUND first embodiment in which the terminal cover 34 is located 

in an exposure position . 
Japanese Patent Application Publication No. 2004 FIG . 6 is a top view showing the charger 10 of the first 

147360 describes an electrical device . The electrical device embodiment in which the terminal cover 34 is located in the 
includes : a housing to which a battery pack is detachably exposure position . 
attached by sliding the battery pack in a sliding direction ; a FIG . 7 is a perspective view showing the terminal cover 
battery connection terminal to be electrically connected to 25 34 of the charger 10 of the first embodiment from a 
the battery pack attached to the housing ; and a terminal front - right upper side . 
cover configured to move between a protection position for FIG . 8 is a perspective view showing the terminal cover 
protecting the battery connection terminal and an exposure 34 of the charger 10 of the first embodiment from a rear - right 
position for exposing the battery connection terminal . The 
housing includes a cover rail extending along the sliding 30 FIG . 9 is a lateral cross - sectional view showing a battery 
direction . The terminal cover includes : a cover body having receptacle 14 of the charger 10 of the first embodiment . 
a shape that at least partially covers the battery connection FIG . 10 is a perspective view showing an upper housing 
terminal ; a stopper having substantially a columnar shape 24 of the charger 10 of the first embodiment from a 
formed integrally with the cover body ; and a washer fixed to front - right lower side . 
a tip of the stopper by a screw , and the stopper and the FIG . 11 is a vertical cross - sectional view showing the 
washer are engaged with the cover rail so as to slide in the charger 10 of the first embodiment , and showing a vicinity 
sliding direction . of a tension spring 38 when the terminal cover 34 is located 

in the protection position . 
SUMMARY FIG . 12 is a vertical cross - sectional view showing the 

40 charger 10 of the first embodiment , and showing the vicinity 
In the electrical device of Japanese Patent Application of the tension spring 38 when the terminal cover 34 is 

located in the exposure position . Publication No. 2004-147360 , work of screwing the washer FIG . 13 is a perspective view showing the charger 10 of to the stopper when assembling the terminal cover to the 
housing and assembling work and repairing work have been 45 when the terminal cover 34 is located in the protection the first embodiment , and showing an inside of a housing 12 a 

difficult to perform . In an electrical device including a position . 
terminal cover , an art by which assembling work and repair FIG . 14 is a perspective view showing the charger 10 of 
ing work are facilitated is demanded . the first embodiment , and showing the inside of the housing 

The present teachings disclose an electrical device . The 12 when the terminal cover 34 is located in the exposure 
electrical device may comprise : a housing to which a battery 50 position . 
pack is attached detachably by sliding the battery pack in a FIG . 15 is a perspective view showing an adapter 102 of 
sliding direction : a battery connection terminal configured to a second embodiment together with a battery pack 104 and 
be electrically connected to the battery pack attached to the a battery tester 106 . 
housing ; and a terminal cover configured to move between FIG . 16 is a perspective view showing the adapter 102 of 
a protection position for protecting the battery connection 55 the second embodiment when a terminal cover 114 is located 
terminal and an exposure position for exposing the battery in a protection position . 
connection terminal . The housing may include a cover rail FIG . 17 is a perspective view showing the adapter 102 of 
extending along the sliding direction . The terminal cover the second embodiment when the terminal cover 114 is 
may include : a cover body having a shape that at least located in an exposure position . 
partially covers the battery connection terminal ; and a hook 60 FIG . 18 is a perspective view showing an upper housing 
formed integrally with the cover body . The hook may be 128 of the second embodiment from the front - right lower 
engaged with the cover rail so as to slide in the sliding side . 
direction . FIG . 19 is a perspective view showing from the front - right 

According to the electrical device as aforementioned , the lower side how a control board 116 with device - side termi 
terminal cover can be assembled to the housing by engaging 65 nals 174 and battery - side terminals 176 mounted thereon is 
the hook , which is formed integrally with the cover body , attached to the upper housing 128 of the second embodi 
with the cover rail . Since screwing work is not required 

35 

? 

a 

a 

ment . 
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FIG . 20 is a cross - sectional view showing the adapter 102 a protection position for protecting the battery connection 
of the second embodiment with the terminal cover 114 terminal and an exposure position for exposing the battery 
detached therefrom . connection terminal . The housing may include a cover rail 
FIG . 21 is a bottom view showing from below the upper extending along the sliding direction . The terminal cover 

housing 128 of the second embodiment with tension springs 5 may include : a cover body having a shape that at least 
126a , 126b and the terminal cover 114 attached . partially covers the battery connection terminal ; and a hook 
FIG . 22 is a perspective view showing the adapter 102 of formed integrally with the cover body . The hook may be 

the second embodiment from the front - right lower side engaged with the cover rail so as to slide in the sliding 
FIG . 23 is a cross - sectional view showing in a cross direction . 

section orthogonal to a left - right direction the adapter 102 of 10 According to the above electrical device , the terminal 
the second embodiment with the terminal cover 114 cover can be assembled to the housing by engaging the 
detached therefrom . hook , which is formed integrally with the cover body , with 
FIG . 24 is a perspective view showing the terminal cover the cover rail . Since screwing work is not required when 

114 of the adapter 102 of the second embodiment from a assembling the terminal cover to the housing , assembling 
front - left upper side . 15 work or repairing work can be performed easily . 
FIG . 25 is a perspective view showing the terminal cover In some aspects of the present teachings , the cover rail 

114 of the adapter 102 of the second embodiment from a may include a first cover rail and a second cover rail . The 
rear - left upper side . hook may include a first hook engaged with the first cover 
FIG . 26 is a cross - sectional view showing the adapter 102 rail so as to slide in the sliding direction and a second hook 

of the second embodiment in a cross section orthogonal to 20 engaged with the second cover rail so as to slide in the 
a front - rear direction . sliding direction . 
FIG . 27 is a perspective view showing an adapter 202 of According to the above electrical device , each of the first 

a third embodiment from the front - left upper side . hook and the second hook engages so as to slide with the 
FIG . 28 is a perspective view showing a terminal cover corresponding one of the first cover rail and the second cover 

204 of the adapter 202 of the third embodiment from the 25 rail , the terminal cover can be suppressed from shaking 
front - left upper side . when sliding the terminal cover relative to the housing . The 

terminal cover can be smoothly slid relative to the housing . 
DETAILED DESCRIPTION In some aspects of the present teachings , the battery 

connection terminal may be disposed between the first cover 
Representative , non - limiting examples of the present dis- 30 rail and the second cover rail . 

closure will now be described in further detail with reference According to the above electrical device , an area occupied 
to the attached drawings . This detailed description is merely by the battery connection terminal , the terminal cover , and 
intended to teach a person of skill in the art further details the cover rail can be made smaller in the sliding direction . 
for practicing aspects of the present teachings and is not In some aspects of the present teachings , the housing may 
intended to limit the scope of the present disclosure . Fur- 35 further include a cover detachment prevention member 
thermore , each of the additional features and teachings configured to prevent the hook from moving and / or deform 
disclosed below may be utilized separately or in conjunction ing in such a way as to cause the hook to be disengaged from 
with other features and teachings to provide improved the cover rail . 
electrical devices , as well as methods for using and manu- According to the above configuration , the hook can be 
facturing the same . 40 prevented from inadvertently detaching from the cover rail . 

Moreover , combinations of features and steps disclosed in In some aspects of the present teachings , the electrical 
the following detailed description may not be necessary to device may further comprise a tension spring housed inside 
practice the present disclosure in the broadest sense , and are the housing . The terminal cover may be biased in a direction 
instead taught merely to particularly describe representative from the exposure position toward the protection position by 
examples of the present disclosure . Furthermore , various 45 elastic restoring force of the tension spring . 
features of the above - described and below - described repre- In some aspects of the present teachings , an electrical 
sentative examples , as well as the various independent and device may comprise : a housing to which a battery pack is 
dependent claims , may be combined in ways that are not attached detachably by sliding the battery pack in a sliding 
specifically and explicitly enumerated in order to provide direction ; a battery connection terminal configured to be 
additional useful embodiments of the present teachings . 50 electrically connected to the battery pack attached to the 

All features disclosed in the description and / or the claims housing ; a terminal cover configured to move between a 
are intended to be disclosed separately and independently protection position for protecting the battery connection 
from each other for the purpose of original written disclo- terminal and an exposure position for exposing the battery 
sure , as well as for the purpose of restricting the claimed connection terminal ; and a tension spring housed inside the 
subject matter , independent of the compositions of the 55 housing . The terminal cover may be biased in a direction 
features in the embodiments and / or the claims . In addition , from the exposure position toward the protection position by 
all value ranges or indications of groups of entities are elastic restoring force of the tension spring . 
intended to disclose every possible intermediate value or In a configuration where the terminal cover is biased in 
intermediate entity for the purpose of original written dis- the direction from the exposure position toward the protec 
closure , as well as for the purpose of restricting the claimed 60 tion position by the elastic restoring force of a compression 
subject matter . spring , there is a risk that the compression spring may 

In some aspects of the present teachings , an electrical contact surrounding part ( s ) , which may cause noise or 
device may comprise : a housing to which a battery pack is damage the compression spring or the surrounding part ( s ) 
attached detachably by sliding the battery pack in a sliding when buckling distortion of the compression spring occurs . 
direction ; a battery connection terminal configured to be 65 According to the above configuration , since the terminal 
electrically connected to the battery pack attached to the cover is biased in the direction from the exposure position 
housing ; and a terminal cover configured to move between toward the protection position by the elastic restoring force 

a 
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of the tension spring , the noise generation or damage of In some aspects of the present teachings , the terminal 
part ( s ) caused by the buckling distortion of the spring can be cover may further include a cover plate formed integrally 
suppressed . with the hook and extending along an outer surface of the 

In some aspects of the present teachings , one end of the cover rail . The cover plate may have a longitudinal direction 
tension spring may be held by the terminal cover . Another 5 along the sliding direction . 
end of the tension spring may be held by the housing . The According to the above configuration , the terminal cover 
housing may further include : a columnar member configured can be suppressed from shaking relative to the housing even 
to hold the other end of the tension spring ; and a stopper when force in a rotating direction which moves vertically an 
member configured to prevent the other end from moving end of the terminal cover located along the sliding direction 
along an axial direction of the columnar member . 10 is applied on the terminal cover , and consequently the 

In a configuration where the other end of the tension terminal cover can be suppressed from contacting the battery 
spring is held by the columnar member , there is a risk that connection terminal . 
a position where the columnar member holds the other end In some aspe of the present teachings , the cover body 
of the tension spring may be displaced along the axial may include a reinforcing member along a plane orthogonal 
direction of the columnar member when the tension spring 15 to the sliding direction . 
stretches and contracts . According to the above configura- According to the above configuration , rigidity of the 
tion , the position where the columnar member of the housing cover body in a direction orthogonal to the sliding direction 
holds the other end of the tension spring can be prevented can be improved . Such a configuration allows to suppress 
from being displaced along the axial direction of the colum- the cover body from deforming even when an impact is 
nar member . 20 applied on the cover body , and accordingly suppress the 

In some aspects of the present teachings , the housing may cover body from contacting the battery connection terminal . 
further include a tension spring housing member disposed so 
as to surround a periphery of the tension spring inside the First Embodiment 
housing . 

If the other end of the tension spring is detached from its 25 A charger 10 of a first embodiment will be described with 
attachment position and the tension spring itself moves reference to FIGS . 1 to 14. As shown in FIG . 1 , the charger 
within the housing , there is a risk that the tension spring 10 is an electrical device configured to charge a battery pack 
contacts another part ( s ) such as a circuit board , thereby 2. The battery pack 2 is a power source for a power tool ( not 
causing a failure . According to the above configuration , even shown ) and power working machine ( not shown ) , and 
if the end of the tension spring is detached from the 30 configured to be attached detachably to the power tool or 
attachment position , the tension spring itself can be pre- power working machine . The battery pack 2 is attached / 
vented from moving within the housing , and the tension detached to and from the charger 10 by sliding in a prede 
spring can be prevented from contacting the other part ( s ) termined direction . A direction that projected a sliding 
such as the circuit board . direction of the battery pack 2 on a surface on which the 

In some aspects of the present teachings , the cover rail 35 charger 10 is placed is termed a front - rear direction , a 
may be formed at an edge of a through hole formed on the direction orthogonal to the front - rear direction in the placed 
housing . The hook may have a shape protruding from the surface of the charger 10 is termed a left - right direction , and 
cover body in a direction in which the terminal cover moves a direction orthogonal to the placed surface of the charger 10 
from the exposure position to the protection position . is termed an up - down direction . 
When the cover rail is formed in the edge part of the 40 As shown in FIG . 2 , the charger 10 comprises a housing 

through hole formed on the housing , there is a risk that water 12 , a battery pack receptacle 14 , a charging circuit 16 , and 
or foreign matter enters from outside of the housing through a fan 18. The housing 12 includes an inner frame 20 , a lower 
the through hole , thus a movement of the tension spring may housing 22 , and an upper housing 24. The lower housing 22 
be affected in a state where the battery pack is not installed . defines an outer shape of lower - half surfaces of the charger 
According to the above configuration , since the terminal 45 10 , and the upper housing 24 defines an outer shape of 
cover has a shape protruding from the cover body in the upper - half surfaces of the charger 10. The upper housing 24 
direction from the exposure position toward the protection is fixed to the lower housing 22 by a fastener ( not shown ) . 
position , the hook can cover the tension spring from the The charging circuit 16 , the fan 18 , and the inner frame 20 
outside of the housing even in the state where the battery are housed inside the lower housing 22 and the upper 
pack is not installed . In the state where the battery pack is 50 housing 24 , and are fixed to the lower housing 22 respec 
not installed , water or foreign matter can be suppressed from tively by fasteners ( not shown ) . 
entering from the outside of the housing through the through The battery pack receptacle 14 is arranged on an upper 
hole , and the movement of the tension spring can be surface of the upper housing 24. In the present embodiment , 
suppressed from being affected thereby . the charger 10 includes one battery pack receptacle 14 , thus 

In some aspects of the present teachings , a ridge extend- 55 one battery pack 2 can be attached to the charger 10. Instead 
ing along the sliding direction may be provided on an outer of such a configuration , the charger 10 may include two or 
surface of the cover rail . more battery receptacles 14 , and thus two or more battery 

If the hook slides repeatedly relative to the cover rail packs 2 may be attached to the charger 10. The charging 
when the ridge as aforementioned is not provided on the circuit 16 is configured to convert alternating - current power 
outer surface of the cover rail , there is a risk that scratches 60 to direct - current power , and supply charging power to the 
may be formed on the outer surface of the cover rail and battery pack 2 attached to the battery receptacle 14. The fan 
consequently an aesthetic appearance of the electrical device 18 is configured to suction air from an intake port 26 
may be impaired . According to the above configuration , the arranged on the upper housing 24 , and exhaust the air from 
scratches can be suppressed from being formed on the outer an exhaust port 28 arranged on the lower housing 22. An 
surface of the cover rail even when the hook slides relative 65 exhaust port ( not shown ) of the battery pack 2 is arranged to 
to the cover rail repeatedly , and thus the aesthetic appear- face the intake port 26 of the upper housing 24 in a state 
ance of the electrical device can be maintained . where the battery pack 2 is attached to the battery pack 
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receptacle 14. When the charger 10 charges the battery pack trudes downward from a lower surface of the engaging 
2 , the charging circuit 16 cools the battery pack 2 by driving portion 44a . A spring receiving hole 44c is formed in the 
the fan 18 to suction the air in from the exhaust port of the spring receptacle 44b . The hook 45 is formed integrally with 
battery pack 2 and circulating cooling air inside the battery the right plate 42d of the cover body 42. The hook 45 
pack 2 . 5 includes an engaging portion 45a and a spring receptacle 

As shown in FIGS . 3 to 6 , the battery pack receptacle 14 45b . The engaging portion 45a has a U - shaped cross section 
includes battery rails 30 , 31 , battery connection terminals 32 which opens leftward , and extends along the sliding direc 
( see FIGS . 5 , 6 ) , a terminal cover 34 , cover rails 36 , 37 , and tion . The spring receptacle 45b protrudes downward from a 
tension springs 38 , 39 ( see FIG . 6 ) . The battery rail 30 is lower surface of the engaging portion 45a . A spring receiv 
arranged on a left end of the battery pack receptacle 14. The 10 ing hole 45c is formed in the spring receptacle 45b . 
battery rail 30 includes a supporting wall 30a protruding As shown in FIG . 9 , the terminal cover 34 is attached to 
upward from the upper housing 24 , and a guide rib 30b the upper housing 24 by the engaging portions 44a , 45a of 
protruding rightward from an upper end of the supporting the hooks 44 , 45 being elastically deformed in a direction of 
wall 30a . The battery rail 31 is arranged on a right end of the opening the portions 44a , 45a outwardly , and the engaging 
battery pack receptacle 14. The battery rail 31 includes a 15 portions 44a , 45a being inserted respectively into the 
supporting wall 31a protruding upward from the upper through holes 40 , 41. In a state of the terminal cover 34 
housing 24 and a guide rib 31b protruding leftward from an being attached to the upper housing 24 , the engaging por 
upper end of the supporting wall 31a . When the battery pack tions 44a , 45a of the hooks 44 , 45 engage with the cover 
2 is to be attached to the battery pack receptacle 14 , the rails 36 , 37 so as to slide in the sliding direction . Due to this , 
guide ribs 306 , 31b enter into guide grooves ( not shown ) 20 the terminal cover 34 is held onto the upper housing 24 so 
formed in the battery pack 2 such that the battery pack 2 is as to slide in the sliding direction . 
held by the battery rails 30 , 31 so as to slide in the sliding As shown in FIG . 10 , spring receiving columns 46 , 47 
direction . The battery connection terminals 32 are arranged protruding downward are provided on an internal upper 
between the battery rails 30 , 31. The battery connection surface of the upper housing 24. As shown in FIGS . 11 , 12 , 
terminals 32 are held by the upper housing 24 such that 25 the tension spring 38 has its front end 38a held by the spring 
upper parts of the terminals 32 protrude upward from the receptacle 44b of the hook 44 of the terminal cover 34 , and 
upper housing 24. The battery connection terminals 32 are has its rear end 38b held by the spring receiving column 46 
electrically connected to the charging circuit 16 by wiring of the upper housing 24. Stopper ribs 48 are provided on an 
( not shown ) within the housing 12 . external side surface of the spring receiving column 46 . 
The terminal cover 34 is held by the cover rails 36 , 37 so 30 Further , a stopper wall 50 is provided on the inner frame 20 

as to slide in the sliding direction . The terminal cover 34 is corresponding to the battery receiving column 46. The rear 
configured to slide between a protection position for pro- end 38b of the tension spring 38 is restricted from moving 
tecting the battery connection terminals 32 ( see FIGS . 3 , 4 ) along an axial direction of the battery receiving column 46 
and an exposure position for exposing the battery connection by the stopper wall 50 and the stopper ribs 48. Similarly , the 
terminals 32 ( see FIGS . 5 , 6 ) . The terminal cover 34 is 35 tension spring 39 has its front end 39a held by the spring 
biased in a direction from the exposure position toward the receptacle 45b of the hook 45 of the terminal cover 34 , and 
protection position by elastic restoring force of the tension has its rear end 39b held by the spring receiving column 47 
springs 38 , 39. This allows the terminal cover 34 to be of the upper housing 24. Stopper ribs 49 are provided on an 
retained in the protection position by the elastic restoring external side surface of the spring receiving column 47 . 
force of the tension springs 38 , 39 in a state where the 40 Further , a stopper wall 51 is provided on the inner frame 20 
battery pack 2 is not attached to the battery pack receptacle corresponding to the battery receiving column 47. The rear 
14. When the battery pack 2 is to be attached to the battery end 39b of the tension spring 39 is restricted from moving 
pack receptacle 14 , the terminal cover 34 moves from the along an axial direction of the battery receiving column 47 
protection position to the exposure position by the terminal by the stopper wall 51 and the stopper ribs 49 . 
cover 34 being pressed by the battery pack 2. The cover rails 45 As shown in FIGS . 13 , 14 , the inner frame 20 includes a 
36 , 37 are formed on the upper surface of the upper housing bottom plate 52 arranged below the tension spring 38 , an 
24. In the present embodiment , through holes 40 , 41 that inner rib 54 protruding upward from the bottom plate 52 on 
have a longitudinal direction along the sliding direction are the right side from the tension spring 38 , and an outer rib 56 
formed on the upper surface of the upper housing 24 , and protruding upward from the bottom plate 52 on the left side 
edge parts of the through holes 40 , 41 of the upper housing 50 from the tension spring 38. The tension spring 38 stretches 
24 constitute the cover rails 36 , 37 . and contracts in a space defined by the bottom plate 52 , the 
As shown in FIGS . 7. 8 , the terminal cover 34 includes a inner rib 54 and the outer rib 56 of the inner frame 20 , and 

cover body 42 and hooks 44 , 45. The cover body 42 and the the upper housing 24. Such a configuration can prevent the 
hooks 44 , 45 are formed integrally . The cover body 42 tension spring 38 from moving within the housing 12 , and 
includes a front plate 42a covering a front side of the battery 55 accordingly prevent the tension spring 38 from contacting 
connection terminals 32 , an upper plate 42b covering an the charging circuit 16 or the fan 18 even when the front end 
upper part thereof , a left plate 42c covering a left side 38a of the tension spring 38 detaches from the hook 44 
thereof , a right plate 42d covering a right side thereof , and and / or the rear end 38b of the tension spring 38 detaches 
partition plates 42e arranged between adjacent battery con- from the battery receiving column 46. Similarly , the inner 
nection terminals 32. The left plate 42c , right plate 42d , and 60 frame 20 includes a bottom plate 53 arranged below the 
partition plates 42e of the cover body 42 are arranged along tension spring 39 , an inner rib 55 protruding upward from 
a plane parallel to the sliding direction . The hook 44 is the bottom plate 53 on the left side from the tension spring 
formed integrally with the left plate 42c of the cover body 39 , and an outer rib 57 protruding upward from the bottom 
42. The hook 44 includes an engaging portion 44a and a plate 53 on the right side from the tension spring 39. The 
spring receptacle 44b . The engaging portion 44a has a 65 tension spring 39 stretches and contracts in a space defined 
U - shaped cross section which opens rightward , and extends by the bottom plate 53 , the inner rib 55 and the outer rib 57 
along the sliding direction . The spring receptacle 44b pro- of the inner frame 20 , and the upper housing 24. Such a 
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configuration can prevent the tension spring 39 from moving required when assembling the terminal cover 34 to the 
within the housing 12 , and accordingly prevent the tension housing 12 , assembling work or repairing work can be 
spring 39 from contacting the charging circuit 16 or the fan performed easily . 
18 even when the front end 39a of the tension spring 39 In one or more aspects of the present teachings , the cover 
detaches from the hook 45 and / or the rear end 39b of the 5 rails 36 , 37 include a first cover rail 36 and a second cover 
tension spring 39 detaches from the battery receiving col- rail 37. The hooks 44 , 45 include a first hook 44 engaged 
umn 47 . with the first cover rail 36 so as to slide in the sliding 
As shown in FIG.9 , the outer rib 56 of the inner frame 20 direction and a second hook 45 engaged with the second 

is arranged on the left side from the hook 44 of the terminal cover rail 37 so as to slide in the sliding direction . 
cover 34. Due to this , the hook 44 can be prevented from 10 According to the above feature , each of the first hook 44 
moving and deforming in a direction detaching from the and the second hook 45 engages so as to slide with the 
cover rail 36. Further , the outer rib 57 of the inner frame 20 corresponding one of the first cover rail 36 and the second 
is arranged on the right side from the hook 45 of the terminal cover rail 37 , the terminal cover 34 can be suppressed from 
cover 34. Due to this , the hook 45 can be prevented from shaking when sliding the terminal cover 34 relative to the 
moving or deforming in a direction detaching from the cover 15 housing 12. The terminal cover 34 can be smoothly slid 
rail 37. Such a configuration can prevent each of the hooks relative to the housing 12 . 
44 , 45 from detaching inadvertently from the corresponding In one or more aspects of the present teachings , the 
cover rail 36 , 37 . battery connection terminals 32 are disposed between the 

Further , in the above embodiment , a configuration where first cover rail 36 and the second cover rail 37 . 
the upper housing 24 is provided with two cover rails 36 , 37 20 According to the above feature , in the charger 10 , an area 
and the terminal cover 34 is provided with two hooks 44 , 45 occupied by the battery connection terminals 32 , the termi 
was described . Alternatively , the upper housing 24 may be nal cover 34 , and the cover rails 36 , 37 can be made smaller 
provided with one cover rail and the terminal cover 34 may in the sliding direction . 
be provided with one hook . Further alternatively , the upper In one or more aspects of the present teachings , the 
housing 24 may be provided with three or more cover rails 25 housing 12 further includes the outer rib 56 ( example of a 
and the terminal cover 34 may be provided with three or cover detachment prevention member ) configured to prevent 
more hooks . the hooks 44 , 45 from moving and / or deforming in such a 

In the above embodiment , a configuration where the way as to cause the hooks 44 , 45 to be disengaged from the 
through holes 40 , 41 having their longitudinal direction cover rails 36 , 37 . 
along the sliding direction are formed on the upper surface 30 According to the above configuration , the hooks 44 , 45 
of the upper housing 24 , and the edge portions of the through can be prevented from inadvertently detaching from the 
holes 40 , 41 of the upper housing 24 constitute the cover cover rails 36 , 37 . 
rails 36 , 37 was described . Alternatively , the cover rails 36 , In one or more aspects of the present teachings , the 
37 may be constituted without forming the through holes 40 , charger 10 further comprises the tension springs 38 , 39 
41 in the upper housing 24 and instead by providing rail- 35 housed inside the housing 12. The terminal cover 34 may be 
shaped portions having a L - shape on the upper surface of the biased in a direction from the exposure position toward the 
upper housing 24 . protection position by elastic restoring force of the tension 

In the above embodiment , a case where the electrical springs 38 , 39 . 
device is the charger 10 was described , however , the elec- In a configuration where the terminal cover 34 is biased 
trical device may be a power tool or a power working 40 in the direction from the exposure position toward the 
machine having the battery pack 2 as its power source , a protection position by the elastic restoring force of com 
battery diagnosis device configured to diagnose the battery pression spring ( s ) , there is a risk that one or more of the 
pack 2 , a conversion adapter configured to connect with a compression spring ( s ) may contact surrounding part ( s ) , 
device having an interface different from that of the battery which may cause noise or damage the compression spring ( s ) 
pack 2 , or another type of electrical device to which the 45 or the surrounding part ( s ) when buckling distortion of the 
battery pack 2 is detachably attached . compression spring ( s ) occurs . According to the above con 
As aforementioned , in one or more aspects of the present figuration , since the terminal cover 34 is biased in the 

teachings , the charger 10 ( example of an electrical device ) direction from the exposure position toward the protection 
comprises : a housing 12 to which the battery pack 2 is position by the elastic restoring force of the tension springs 
attached detachably by sliding the battery pack 2 in the 50 38 , 39 , the noise generation or damage of part ( s ) caused by 
sliding direction ; the battery connection terminals 32 con- the buckling distortion of the spring ( s ) can be suppressed . 
figured to be electrically connected to the battery pack 2 In one or more aspects of the present teachings , the front 
attached to the housing 12 ; and the terminal cover 34 ends 38a , 39a ( example of a one end ) of the tension springs 
configured to move between a protection position for pro- 38 , 39 are held by the terminal cover 34. The rear ends 38b , 
tecting the battery connection terminals 32 and an exposure 55 39b ( example of another end ) of the tension springs 38 , 39 
position for exposing the battery connection terminals 32 . are held by the housing 12. The housing 12 further includes : 
The housing 12 includes the cover rails 36 , 37 extending the spring receiving columns 46 , 47 ( example of a columnar 
along the sliding direction . The terminal cover 34 includes : member ) configured to hold the rear ends 386 , 39b of the 
the cover body 42 having a shape that at least partially tension springs 38 , 39 , and the stopper ribs 48 , 49 and 
covers the battery connection terminals 32 ; and the hooks 60 stopper walls 50 , 51 ( examples of a stopper member ) 
44 , 45 formed integrally with the cover body 42. The hooks configured to prevent the rear ends 386 , 39b of the tension 
44 , 45 are engaged with the cover rails 36 , 37 so as to slide springs 38 , 39 from moving along the axial directions of the 
in the sliding direction . spring receiving columns 46 , 47 . 

According to the above charger 10 , the terminal cover 34 In a configuration where the rear ends 386 , 39b of the 
can be assembled to the housing 12 by engaging the hooks 65 tension springs 38. 39 are held by the spring receiving 
44 , 45 , which are formed integrally with the cover body 42 , columns 46 , 47 , there is a risk that a position where the 
with the cover rails 36 , 37. Since screwing work is not spring receiving columns 46 , 47 hold the back ends 386 , 39b 
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of the tension springs 38 , 39 may be displaced along the cells , for example . The battery tester 106 is configured to 
axial directions of the spring receiving columns 46 , 47 when display a remaining charge in the battery pack 104 , a total 
the tension springs 38 , 39 stretch and contract . According to number of times of charging , and a failure position when the 
the above configuration , the position where the spring battery pack 104 is defected . The adapter 102 is prepared for 
receiving columns 46 , 47 hold the back ends 385 , 39b of the 5 providing compatibility between a new - type battery pack 
tension springs 38 , 39 can be prevented from being dis- 104 to an earlier - type battery tester 106 , in a situation where 
placed along the axial directions of the spring receiving the earlier - type battery pack 104 and an earlier - type battery 
columns 46 , 47 . tester 106 are configured connectable with each other and a 

In one or more aspects of the present teachings , the new - type battery pack 104 and the earlier - type battery tester 
housing 12 further includes the bottom plates 52 , 53 , the 10 106 are configured unconnectable with each other , for 
inner ribs 54 , 55 and the outer ribs 56 , 57 ( examples of a example , so as to enable the new - type battery pack 104 and 
tension spring housing member ) disposed so as to surround the earlier - type battery tester 106 to be connected . Further , 
peripheries of the tension springs 38 , 39 inside the housing the adapter 102 may be prepared for providing compatibility 
12 . between an earlier - type battery pack 104 and a new - type 

If one or more of the front ends 38a , 39b and the rear ends 15 battery tester 106 in a situation where the earlier - type battery 
386 , 39b of the tension springs 38 , 39 are detached from its pack 104 and the new - type battery tester 106 are configured 
attachment position ( s ) and the tension spring ( s ) 38 , 39 itself unconnectable with each other , so as to enable the earlier 
move within the housing 12 , there is a risk that the tension type battery pack 104 and the new - type battery tester 106 to 
spring ( s ) 38 , 39 contact another part ( s ) such as the charging be connected . 
circuit 16 and the fan 18 , thereby causing a failure . Accord- 20 As shown in FIG . 15 , a battery - side attachment 104a is 
ing to the above configuration , even if one or more of the provided on a lower surface of the battery pack 104. A 
front ends 38a , 39b and the rear ends 386 , 39b of the tension tester - side attachment 106a is provided on an upper surface 
springs 38 , 39 are detached from the attachment position ( s ) , of the battery tester 106. The tester - side attachment 106a of 
the tension spring ( s ) 38 , 39 itself can be prevented from the battery tester 106 is not compatible with the battery - side 
moving within the housing 12 , and the tension spring ( s ) 38 , 25 attachment 104a of the battery pack 104. Due to this , the 
39 can be prevented from contacting the other part ( s ) such battery - side attachment 104a of the battery pack 104 cannot 
as the charging circuit 16 and the fan 18 . be attached or detached to and from the tester - side attach 

In one or more aspects of the present teachings , the cover ment 106a of the battery tester 106. A tester receptacle 108 
rails 36 , 37 are formed at edge portions of the through holes ( see FIG . 22 ) corresponding to the tester - side attachment 
40 , 41 formed on the housing 12. The hooks 44 , 45 have a 30 106a of the battery tester 106 is provided on a lower surface 
shape protruding from the cover body 42 in a direction in of the adapter 102 , and a battery receptacle 110 ( see FIG . 16 ) 
which the terminal cover 34 moves from the exposure corresponding to the battery - side attachment 104a of the 
position to the protection position . battery pack 104 is provided on an upper surface of the 
When the cover rails 36 , 37 are formed in the edge adapter 102. The adapter 102 is detachably attached to the 

portions of the through holes 40 , 41 formed on the housing 35 battery tester 106 by sliding the tester receptacle 108 of the 
12 , there is a risk that water or foreign matter enters from adapter 102 to the tester - side attachment 106a of the battery 
outside of the housing 12 through the through hole ( s ) 40 , 41 , tester 106. The battery pack 104 is detachably attached to the 
thus a movement of the tension spring ( s ) 38 , 39 may be adapter 102 by sliding the battery - side attachment 104a of 
affected in a state where the battery pack 2 is not installed . the battery pack 104 to the battery receptacle 110 of the 
According to the above configuration , since the terminal 40 adapter 102. The battery pack 104 is connected with the 
cover 34 has the shape protruding from the cover body 42 in battery tester 106 via the adapter 102 by attaching the 
the direction in which the terminal cover 34 moves from the adapter 102 to the battery tester 106 and attaching the battery 
exposure position toward the protection position , the hooks pack 104 to the adapter 102. Hereinbelow , a direction of 
44 , 45 can cover the tension springs 38 , 39 from the outside sliding the adapter 102 relative to the battery tester 106 is 
of the housing 12 in the state where the battery pack 2 is not 45 termed a front - rear direction , a direction orthogonal to the 
installed , as shown in FIG . 4. Water or foreign matter can be front - rear direction is termed a left - right direction , and a 
suppressed from entering from outside of the housing 12 direction orthogonal to both the front - rear direction and the 
through the through hole ( s ) 40 , 41 , and the movement of the left - right direction is termed an up - down direction . 
tension spring ( s ) 38 , 39 can be suppressed from being As shown in FIG . 16 , the adapter 102 includes a housing 
affected thereby in the state where the battery pack 2 is not 50 112 and a terminal cover 114. The housing 112 includes an 
installed . If a configuration where the battery pack 2 is used upper housing 128 and a lower housing 130. The upper 
to cover the through holes 40. 41 is adopted , water or foreign housing 128 defines an upper external shape of the adapter 
matter can be suppressed from entering from the outside of 102. The battery receptacle 110 is provided on an upper 
the housing 12 through the through hole ( s ) 40 , 41 , and the surface 128a of the upper housing 128. The lower housing 
movement of the tension spring ( s ) 38 , 39 can be suppressed 55 130 defines a lower external shape of the adapter 102. As 
from being affected thereby even in the state where the shown in FIG . 22 , the tester receptacle 108 is provided on a 
battery pack 2 is installed . lower surface 130a of the lower housing 130. The upper 

housing 128 and the lower housing 130 are fixed to each 
Second Embodiment other by screws 131 . 

As shown in FIG . 16 , the upper housing 128 is provided 
An adapter 102 of a second embodiment will be described with battery rails 134 , 136 , through holes 138 , 140 ( see 

with reference to FIGS . 15 to 26. The adapter 102 is an FIGS . 18 to 21 for the through hole 140 ) , and ridges 139 , 
electrical device used for connecting a battery pack 104 and 141 ( see FIG . 20 ) , and terminal receptacles 142 ( see FIG . 
a battery tester 106. The battery pack 104 is used by being 18 ) . The battery rails 134 , 136 have their longitudinal 
attached to a power tool such as a driver and a drill , or to a 65 direction along a sliding direction of sliding the battery pack 
power working machine such as a grass trimmer and a 104 relative to the adapter 102. The battery rail 134 is 
blower . The battery pack 104 includes lithium ion battery arranged on a right end of the upper surface 128a of the 
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upper housing 128. The battery rail 136 is arranged on a left 119a and a spring receptacle 119b . The engaging portion 
end of the upper surface 128a of the upper housing 128 . 119a includes an upper plate 119c , a left plate 119d extend 
When the battery - side attachment 104a of the battery pack ing downward from a left end of the upper plate 119c , and 
104 is to be attached to the battery receptacle 110 of the a lower plate 119e extending rightward from the left plate 
adapter 102 , the battery rails 134 , 136 guide the battery - side 5 119d . The upper plate 119c , the left plate 119d , and the lower 
attachment 104a in the front - rear direction . plate 119e extend along the sliding direction . A ridge 119f The through hole 138 is arranged in vicinity of the battery extending along the sliding direction is provided on an upper rail 134. The through hole 138 has its longitudinal direction surface of the lower plate 119e . The spring receptacle 119b along the sliding direction . As shown in FIG . 20 , the through protrudes downward from the lower plate 119e of the hole 140 is arranged in vicinity of the battery rail 136. As 10 engaging portion 119a . A spring receiving hole 119g is shown in FIG . 18 , the through hole 140 has its longitudinal formed in the spring receptacle 119b . direction along the sliding direction . The through holes 138 , As shown in FIG . 26 , the terminal cover 114 is attached 140 face the battery pack 104 when the battery pack 104 is 
attached to the adapter 102. The terminal receptacles 142 are to the upper housing 128 by elastically deforming the 
arranged between the battery rails 134 , 136. In the present is engaging portions 117a , 119a of the hooks 117,119 in a 
embodiment , edge portions of the through holes 138 , 140 direction of opening the portions 117a , 119a outwardly and 
constitute the cover rails 135 , 137 . inserting the engaging portions 117a , 119a respectively into 
As shown in FIGS . 16 and 17 , the terminal cover 114 is the through holes 138 , 140. In a state of the terminal cover 

held by the cover rails 135 , 137 so as to slide in the sliding 114 being attached to the upper housing 128 , the engaging 
direction . The terminal cover 114 is configured to slide 20 portions 117a , 119a of the hooks 117 , 119 engage with the 
between a protection position for covering battery - side cover rails 135 , 137 so as to slide in the sliding direction . 
terminals 176 ( see FIG . 16 ) and an exposure position for Due to this , the terminal cover 114 is held relative to the 
exposing the battery - side terminals 176 ( see FIG . 17 ) . The upper housing 128 so as to slide in the sliding direction . 
terminal cover 114 is biased in a direction from the exposure In the state of the terminal cover 114 being attached to the 
position toward the protection position by tension springs 25 upper housing 128 , the terminal cover 114 is configured to 
126a , 126b ( see FIG . 21 ) . Due to this , in a state where the move relative to the upper housing 128 downward to a 
battery pack 104 is not attached to the adapter 102 , the position at which the ridges 139 , 141 of the upper housing 
terminal cover 114 is held in the protection position by 128 contact the lower surfaces of the upper plates 117c , 119c 
elastic restoring force of the tension springs 126a , 126b as of the hooks 117 , 119 and upward to a position at which the 
shown in FIG . 16. When the battery pack 104 is to be 30 ridges 1174 , 119f of the hooks 117 , 119 contact the cover rails 
attached to the adapter 102 , the terminal cover 114 moves 135 , 137. Due to this , when the terminal cover 114 is to be 
from the protection position to the exposure position by the slid in the sliding direction relative to the upper housing 128 , 
terminal cover 114 being pressed by the battery pack 104 . scratches are generated on the lower surfaces of the upper 
As shown in FIGS . 24 , 25 , the terminal cover 114 includes plates 117c , 119c of the hooks 117 , 119 and / or the lower 

a cover body 115 and hooks 117 , 119. The cover body 115 35 surfaces of the cover rails 135 , 137 by the sliding of the 
and the hooks 117 , 119 are configured integrally . The cover ridges 139 , 141 and the ridges 117f , 119f , however , scratches 
body 115 includes a front plate 115a covering a front side of are not generated on an external surface of the upper housing 
the battery - side terminals 176 , an upper plate 115b covering 128 and an external surface of the terminal cover 114. Due 
an upper side of the terminals 176 , a left plate 115c covering to this , even when the terminal cover 114 is slid repeatedly 
a left side of the terminals 176 , a right plate 115d covering 40 relative to the upper housing 128 , an aesthetic appearance of 
a right side of the terminals 176 , partitioning plates 115e the adapter 102 can be maintained in good state . 
arranged between adjacent battery - side terminals 176 , a As shown in FIG . 20 , the adapter 102 further includes a 
reinforcing rib 115f arranged between the left plate 115c and control board 116 and water guard walls 118 , 120. The 
the partitioning plates 115e , a reinforcing rib 115g arranged control board 116 and the water guard walls 118 , 120 are 
between the right plate 115d and the partitioning plates 115e , 45 housed inside the upper housing 128 and the lower housing 
and reinforcing flanges 115h respectively provided on rear 130. As shown in FIG . 19 , the control board 116 is posi 
ends of the partitioning plates 115e . The left plate 115c , the tioned relative to the upper housing 128 at two corners 
right plate 115d , and the partitioning plates 115e of the cover diagonally located among four corners by positioning pins 
body 115 are arranged along a plane including the sliding 144 of the upper housing 128. Further , the control board 116 
direction and the up - down direction . The reinforcing ribs 50 is fixed to the upper housing 128 at the other two corners 
115f , 115g and the reinforcing flanges 115h are arranged diagonally located among the four corners by screws 146 . 
along a plane orthogonal to the sliding direction . The water guard walls 118 , 120 extend downward from an 

The hook 117 is configured integrally with the right plate upper internal surface of the upper housing 128 ( see FIG . 
115d of the cover body 115. The hook 117 includes an 18 ) . As shown in FIG . 20 , the water guard wall 118 extends 
engaging portion 117a and a spring receptacle 1176. The 55 along the sliding direction on the left side from the cover rail 
engaging portion 117a includes an upper plate 117c , a right 135 of the through hole 138. The water guard wall 118 is 
plate 117d extending downward from a right end of the arranged to separate the through hole 138 from the control 
upper plate 117c , and a lower plate 117e extending leftward board 116. A lower end of the water guard wall 118 is 
from the right plate 117d . The upper plate 117c , the right arranged below the control board 116. The water guard wall 
plate 117d , and the lower plate 117e extend along the sliding 60 120 extends along the sliding direction on the right side from 
direction . A ridge 117f extending along the sliding direction the cover rail 137 of the through hole 140. The water guard 
is provided on an upper surface of the lower plate 117e . The wall 120 is arranged to separate the through hole 140 from 
spring receptacle 117b protrudes downward from the lower the control board 116. A lower end of the water guard wall 
plate 117e of the engaging portion 117a . A spring receiving 120 is arranged below the control board 116. The control 
hole 117g is formed in the spring receptacle 1176. The hook 65 board 116 is arranged between the water guard walls 118 , 
119 is configured integrally with the left plate 115c of the 120 in the left - right direction . When water enters inside the 
cover body 115. The hook 119 includes an engaging portion housing 112 from the through holes 138 , 140 respectively , 
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the water guard walls 118 , 120 guide the water that has 180 protrudes downward from the lower surface 130a of the 
entered to undersides of the water guard walls 118 , 120 , lower housing 130 in a normal state by being biased by a 
respectively . compression spring 182 ( see FIG . 23 ) . The hook 180 has its 
As shown in FIG . 21 , pins 132a , 132b extending down- longitudinal direction along the up - down direction . The 

ward are provided on the upper internal surface of the upper 5 adapter 102 is held by the battery tester 106 by the hook 180 
housing 128. The pin 132a is arranged between the water engaging with an engaging groove ( not shown ) formed on 
guard wall 118 and a right - side edge of the through hole 138 the upper surface of the battery tester 106 . 
in the left - right direction . A width W1 between the pin 132a As shown in FIG . 20 , the adapter 102 further comprises 
and the water guard wall 118 is substantially same as a width internal walls 122 , 124. The internal walls 122 , 124 are 
W2 between the pin 132a and the right - side edge of the 10 housed inside the upper housing 128 and the outer housing 
through hole 138 in the left - right direction . Further , the pin 130. The internal walls 122 , 124 extend upward from a 
132b is arranged between the water guard wall 120 and a lower internal surface of the lower housing 130. The internal 
left - side edge of the through hole 140 in the left - right walls 122 , 124 have their longitudinal direction along the 
direction . A width W1 between the pin 132b and the water front - rear direction . The internal wall 122 is arranged on the 
guard wall 120 is substantially same as a width W2 between 15 left side from the water guard wall 118 , and on the right side 
the pin 132b and the left - side edge of the through hole 140 from the control board 116. Further , an upper end of the 
in the left - right direction . internal wall 122 is arranged above the control board 116 
One end of the tension spring 126a is attached to the pin and the lower end of the water guard wall 118. The internal 

132a . Another end of the tension spring 126a is attached to wall 124 is arranged on the right side from the water guard 
the spring receptacle 117b of the terminal cover 114. The 20 wall 120 , and on the left side from the control board 116 . 
tension spring 126a is inclined to separate away from the Further , an upper end of the internal wall 124 is arranged 
water guard wall 118 as the spring 126a extends from the above the control board 116 and a lower end of the water 
front side to the rear side . If the position of the pin 132a is guard wall 120. The control board 116 is arranged between 
moved closer to the water guard wall 118 from the pin 132a the internal walls 122 , 124 in the left - right direction . Further , 
of the present embodiment such that the tension spring 126a 25 the internal walls 122 , 124 are arranged between the water 
is arranged parallel to the front - rear direction , attachment guard walls 118 , 120 in the left - right direction . The internal 
performance of the tension spring 126a deteriorates as the walls 122 , 124 and the water guard walls 118 , 120 constitute 
tension spring 126a interferes with the water guard wall 118 . a labyrinth structure by the internal wall 122 overlapping the 
Since the tension spring 126a is inclined to separate away water guard wall 118 , and further the internal wall 124 
from the water guard wall 118 as the spring 126a extends 30 overlapping the water guard wall 120 in the left - right 
from the front side to the rear side , the tension spring 126a direction . Such a configuration can further suppress the 
can be suppressed from interfering with the water guard wall water that has entered into the housing 112 from each of the 
118 and accordingly , the deterioration of attachment perfor- through holes 138 , 140 from arriving at the control board 
mance of the tension spring 126a can be suppressed . Further , 116 as compared to a case where the adapter 102 includes 
one end of the tension spring 126b is attached to the pin 35 only one of the water guard wall 118 and the internal wall 
132b . Another end of the tension spring 126b is attached to 122 ( on the right side ) and only one of the water guard wall 
the spring receptacle 119b of the terminal cover 114. The 120 and the internal wall 124 ( on the left side ) . 
tension spring 126b is inclined to separate away from the Steps 158 , 160 are provided on internal surfaces of the 
water guard wall 120 as the spring 126b extends from the lower housing 130. The step 158 is arranged on the right side 
front side to the rear side . The tension spring 126b can be 40 from both the internal wall 122 and the water guard wall 118 . 
suppressed from interfering with the water guard wall 120 A lower internal surface of the lower housing 130 which is 
and accordingly deterioration of attachment performance of on the right side from the step 158 is arranged above the 
the tension spring 126b can be suppressed . lower internal surface positioned between the step 158 and 
As shown in FIG . 22 , the lower housing 130 is provided the internal wall 122. A water guard groove 164 is formed 

with tester rails 150 , 152 and a terminal receptacle 154. The 45 between the step 158 and the internal wall 122. The step 160 
tester rails 150 , 152 have their longitudinal direction along is arranged on the left side from both the internal wall 124 
the front - rear direction . The tester rail 150 is arranged on a and the water guard wall 120. The lower internal surface of 
right end of the lower surface 130a of the lower housing 130 . the lower housing 130 which is on the left side from the step 
The tester rail 152 is arranged on a left end of the lower 160 is arranged above the lower internal surface positioned 
surface 130a of the lower housing 130. The tester rails 150 , 50 between the step 160 and the internal wall 124. A water 
152 are longer than rails ( not shown ) of the battery - side guard groove 166 is formed between the step 160 and the 
attachment 104a of the battery pack 104. Such a configu- internal wall 124. The water guard grooves 164 , 166 have 
ration allows to avoid erroneous attachment of the adapter their longitudinal direction along the front - rear direction . 
102 to an electrical device other than the battery tester 106 , The lower end of the water guard wall 118 is arranged inside 
such as to a power tool or power working machine . Further , 55 the water guard groove 164. Further , the lower end of the 
the tester rail 152 extends farther forward and longer than a water guard wall 120 is arranged inside the water guard 
front end of the tester rail 150. Due to this , the adapter 102 groove 166. Each of the water guard grooves 164 , 166 is 
can be attached and detached to and from the earlier - type configured to receive water that has been guided by the 
battery tester 106 , but cannot be attached and detached to corresponding water guard wall 118 , 120 . 
and from the new - type battery tester 106. The tester rails 60 The lower housing 130 is provided with exhaust ports 
150 , 152 guide the tester - side attachment 106a in the sliding 168 , 170. The exhaust port 168 is arranged at a front end of 
direction when the tester - side attachment 106a of the battery the water guard groove 164. Further , the exhaust port 170 is 
tester 106 is attached to the tester receptacle 108 of the arranged at a front end of the water guard groove 166 . 
adapter 102. The terminal receptacle 154 is arranged When the adapter 102 is attached to the battery tester 106 
between the tester rails 150 , 152 . 65 placed on a horizontal plane , the lower surface 130a of the 

The adapter 102 further comprises a hook 180. The hook lower housing 130 is inclined relative to the horizontal plane 
180 is arranged at a rear end of the adapter 102. The hook so as to approach the lower side from the upper side as the 
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lower surface 130a extends from the rear side to the front The terminal cover 204 of the present embodiment com 
side . Due to this , the water guard grooves 164 , 166 are prises a cover body 115 , hooks 117 , 119 , and cover plates 
inclined relative to the horizontal plane so as to approach the 206 , 208 . 
lower side from the upper side as the grooves 164 , 166 The cover plate 206 is arranged on a same plane as an 
extend from the rear side to the front side . Such a configu- 5 upper plate 117c of the hook 117. The cover plate 206 
ration allows water that has dripped from the water guard extends from a front plate 115a of the cover body 115 to an 
walls 118 , 120 to the water guard grooves 164 , 166 to flow upper plate 117c of the hook 117. The cover plate 208 is 
forward and to be drained to the outside of the housing 112 arranged on a same plane as an upper plate 119c of the hook 
through the exhaust ports 168 , 170. The water that has 119. The cover plate 208 extends from the front plate 115a 
drained from the exhaust ports 168 , 170 runs over an 10 of the cover body 115 to the upper plate 119c of the hook 
external surface of the battery tester 106 , and drips off to an 119 . 
underside of the battery tester 106 . As shown in FIG . 27 , in a state of the terminal cover 204 

Further , also when the adapter 102 is placed on the being attached to an upper housing 128 , the cover plate 206 
horizontal plane , the lower surface 130a of the lower hous- and the upper plate 117c of the hook 117 are arranged to face 
ing 130 is inclined relative to the horizontal plane so as to 15 a ridge 139 of the upper housing 128 , and the cover plate 208 
approach the lower side from the upper side as the surface and the upper plate 119c of the hook 119 are arranged to face 
130a extends from the rear side toward the front side . Due a ridge 141 of the upper housing 128. Such a configuration 
to this , the water guard grooves 164 , 166 are inclined reduces shaking of the terminal cover 204 when force of 
relative to the horizontal plane so as to approach the lower rotating the terminal cover 204 relatively to the upper 
side from the upper side as the grooves 164 , 166 extend from 20 housing 128 with the left - right direction as its rotating axis 
the rear side to the front side . Such a configuration allows the is applied , as compared to the adapter 102 of the second 
water that has moved from the water guard walls 118 , 120 embodiment . Due to this , even when the force of rotating the 
to the water guard grooves 166 flow for and be terminal cover 204 relatively to the upper housing 128 with 
drained from the exhaust ports 168 , 170 to the outside of the the left - right direction as the rotating axis acts , the battery 
housing 112 25 side terminals 176 can be suppressed from contacting the 

As shown in FIG . 23 , the control board 116 is arranged front plate 115a or the upper plate 115b of the cover body 
parallel to the lower surface 130a of the lower housing 130 . 115 . 
The control board 116 is inclined relative to the upper In one or more aspects of the present teachings , the 
surface 128a of the upper housing 128. In the present adapter 102 , 202 ( example of an electrical device ) com 
embodiment , the upper surface 128a of the upper housing 30 prises : the housing 112 to which the battery pack 104 is 
128 is inclined at 5 degrees relative to the lower surface attached detachably by sliding the battery pack 104 in a 
130a of the lower housing 130. Alternatively , the upper sliding direction ; the battery - side terminals 176 ( example of 
surface 128a of the upper housing 128 may be inclined a battery connection terminal ) configured to be electrically 
relative to the lower surface 130a of the lower housing 130 connected to the battery pack 104 attached to the housing 
at a degree greater than zero and equal to or smaller than 10 , 35 112 ; and the terminal cover 114 , 204 configured to move 
or may be inclined at a degree greater than zero and equal between a protection position for protecting the battery - side 
to or smaller than 15 . terminals 176 and an exposure position for exposing the 
A device - side terminal 174 is mounted on a lower surface battery - side terminals 176. The housing 112 includes the 

116a of the control board 116. The device - side terminal 174 cover rails 135 , 137 extending along the sliding direction . 
has a shape of extending downward from the lower surface 40 The terminal cover 114 , 204 includes : the cover body 115 
116a of the control board 116 and then curving to extend having a shape that at least partially covers the battery - side 
forward . The device - side terminal 174 protrudes outside of terminals 176 ; and the hooks 117 , 119 formed integrally with 
the lower housing 130 through the terminal receptacle 154 the cover body 115. The hooks 117 , 119 are engaged with the 
of the lower housing 130. When the adapter 102 is attached cover rails 135 , 137 so as to slide in the sliding direction . 
to the battery tester 106 , the device - side terminal 174 is 45 According to the above adapter 102 , 202 , the terminal 
electrically connected to terminal ( s ) ( not shown ) of the cover 114 , 204 can be assembled to the housing 112 by 
battery tester 106 . engaging the hooks 117 , 119 , which are formed integrally 

Battery - side terminals 176 are mounted on an upper with the cover body 115 , with the cover rails 135 , 137. Since 
surface 116b of the control board 116. The battery - side screwing work is not required when assembling the terminal 
terminals 176 protrude outside of the upper housing 128 via 50 cover 114 , 204 to the housing 112 , assembling work or 
the terminal receptacles 142 of the upper housing 128. When repairing work can be performed easily . 
the adapter 102 is attached to the battery pack 104 , the In one or more aspects of the present teachings , the cover 
battery - side terminals 176 are electrically connected to rails 135 , 137 include a first cover rail 135 and a second 
terminals ( not shown ) of the battery pack 104 . cover rail 137. The hooks 117 , 119 include a first hook 117 

55 engaged with the first cover rail 135 so as to slide in the 
Third Embodiment sliding direction and a second hook 119 engaged with the 

second cover rail 137 so as to slide in the sliding direction . 
An adapter 202 of a third embodiment will be described According to the above configuration , each of the first 

with reference to FIGS . 27 and 28. As shown in FIG . 27 , the hook 117 and the second hook 119 engages so as to slide 
adapter 202 of the present embodiment has a substantially 60 with the corresponding one of the first cover rail 135 and the 
same configuration as that of the adapter 102 of the second second cover rail 137 , the terminal cover 114 , 204 can be 
embodiment . The adapter 202 of the present embodiment suppressed from shaking when sliding the terminal cover 
comprises a terminal cover 204 instead of the terminal cover 114 , 204 relative to the housing 112. The terminal cover 114 , 
114 . 204 can be smoothly slid relative to the housing 112 . 
As shown in FIG . 28 , the terminal cover 204 of the 65 In one or more aspects of the present teachings , the 

present embodiment has a substantially same configuration battery - side terminals 176 are disposed between the first 
as that of the terminal cover 114 of the second embodiment . cover rail 135 and the second cover rail 137 . 
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According to the above configuration , an area occupied If the hooks 117 , 119 slide repeatedly relative to the cover 
by the battery - side terminals 176 , the terminal cover 114 , rails 135. 137 when the ridges 139 , 141 as aforementioned 
204 , and the cover rails 135 , 137 can be made smaller in the are not provided on the outer surfaces of the cover rails 135 , 
sliding direction . 137 , there is a risk that scratches may be formed on the outer 

In one or more aspects of the present teachings , the 5 surfaces of the cover rails 135 , 137 and consequently an 
adapter 102 , 202 further comprises the tension springs 126a , aesthetic appearance of the adapter 102 , 202 may be 
126b housed inside the housing 112. The terminal cover 114 , impaired . According to the above configuration , the 
204 is biased in a direction from the exposure position scratches can be suppressed from being formed on the outer 
toward the protection position by elastic restoring force of surfaces of the cover rails 135 , 137 even when the hooks 
the tension springs 126a , 126b . 10 117 , 119 slide relative to the cover rails 135 , 137 repeatedly , 

and thus the aesthetic appearance of the adapter 102 , 202 can In one or more aspects of the present teachings , the be maintained . adapter 102 , 202 ( example of an electrical device ) com In one or more aspects of the present teachings , the prises : the housing 112 to which the battery pack 104 is terminal cover 204 may further include the cover plates 206 , attached detachably by sliding the battery pack 104 in a 15 208 formed integrally with the hooks 117 , 119 and extending sliding direction ; the battery - side terminals 176 ( example of along outer surfaces of the cover rails 135 , 137. The cover 
a battery connection terminal ) configured to be electrically plates 206 , 208 may have their longitudinal direction along 
connected to the battery pack 104 attached to the housing the sliding direction . 
112 ; the terminal cover 114 , 204 configured to move According to the above configuration , the terminal cover 
between a protection position for protecting the battery - side 20 204 can be suppressed from shaking relative to the housing 
terminals 176 and an exposure position for exposing the 112 even when force in a rotating direction which moves 
battery - side terminals 176 ; and the tension springs 126a , vertically an end of the terminal cover 204 located along the 
126b housed inside the housing 112. The terminal cover 114 , sliding direction is applied on the terminal cover 204 , and 
204 is biased in a direction from the exposure position consequently the terminal cover 204 can be suppressed from 
toward the protection position by elastic restoring force of 25 contacting the battery - side terminals 176 . 
the tension springs 126a , 126b . In one or more aspects of the present teachings , the cover 

In a configuration where the terminal cover 114 , 204 is body 115 may include the reinforcing ribs 115f , 115g and the 
biased in the direction from the exposure position toward the reinforcing flanges 115g ( examples of a reinforcing mem 
protection position by the elastic restoring force of com- ber ) along a plane orthogonal to the sliding direction . 
pression spring ( s ) , there is a risk that one or more of the 30 According to the above configuration , rigidity of the 
compression spring ( s ) may contact surrounding part ( s ) , cover body 115 in a direction orthogonal to the sliding 
which may cause noise or damage the compression spring ( s ) direction can be improved . Such a configuration allows to 
or the surrounding part ( s ) when buckling distortion of the suppress the cover body 115 from deforming even when an 
compression spring ( s ) occurs . According to the above con- impact is applied on the cover body 115 , and accordingly 
figuration , since the terminal cover 114 , 204 is biased in the 35 suppress the cover body 115 from contacting the battery - side 
direction from the exposure position toward the protection terminals 176 . 
position by the elastic restoring force of the tension springs 
126a , 126b , the noise generation or damage of part ( s ) caused What is claimed is : 
by the buckling distortion of the spring ( s ) can be suppressed . 1. An electrical device , comprising : 

In one or more aspects of the present teachings , the cover 40 a housing to which a battery pack is attached detachably 
rails 135 , 137 are formed at the edge portions of the through by sliding the battery pack in a sliding direction ; 
holes 138 , 140 formed on the housing 112. The hooks 117 , a battery connection terminal configured to be electrically 
119 have a shape protruding from the cover body 115 in a connected to the battery pack attached to the housing ; 
direction in which the terminal cover 114 , 204 moves from and 
the exposure position to the protection position . a terminal cover configured to move between a protection 
When the cover rails 135 , 137 are formed in the edge position for protecting the battery connection terminal 

portions of the through holes 138 , 140 formed on the and an exposure position for exposing the battery 
housing 112 , there is a risk that water or foreign matter connection terminal , 
enters from outside of the housing 112 through the through wherein 
hole ( s ) 138 , 140 , thus a movement of the tension spring ( s ) 50 the housing includes a cover rail extending along the 
126a , 126b may be affected in a state where the battery pack sliding direction , 
104 is not installed . According to the above configuration , the terminal cover includes : 
since the terminal cover 114 , 204 has the shape protruding a cover body having a shape that at least partially covers 
from the cover body 115 in the direction in which the the battery connection terminal ; and 
terminal cover 114 , 204 moves from the exposure position 55 a hook formed integrally with the cover body , and 
toward the protection position , the hooks 117 , 119 can cover the hook is engaged with the cover rail so as to slide in the 
the tension springs 126a , 126b from the outside of the sliding direction . 
housing 112 even in the state where the battery pack 104 is 2. The electrical device according to claim 1 , wherein 
not installed . In the state where the battery pack 104 is not the cover rail includes a first cover rail and a second cover 
installed , water or foreign matter can be suppressed from 60 rail , and 
entering from the outside of the housing 112 through the the hook includes a first hook engaged with the first cover 
through hole ( s ) 138 , 140 , and the movement of the tension rail so as to slide in the sliding direction and a second 
spring ( s ) 126a , 126b can be suppressed from being affected hook engaged with the second cover rail so as to slide 
thereby . in the sliding direction . 

In one or more aspects of the present teachings , the ridges 65 3. The electrical device according to claim 2 , wherein the 
139 , 141 extending along the sliding direction may be battery connection terminal is disposed between the first 
provided on outer surfaces of the cover rails 135 , 137 . cover rail and the second cover rail . 
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4. The electrical device according to claim 1 , wherein the 7. The electrical device according to claim 5 , wherein the 
housing further includes a cover detachment prevention housing further includes a tension spring housing member 
member configured to prevent the hook from moving and / or disposed so as to surround a periphery of the tension spring 
deforming in such a way as to cause the hook to be inside the housing . 
disengaged from the cover rail . 8. The electrical device according to claim 5 , wherein the 

5. The electrical device according to claim 1 , further cover rail is formed at an edge of a through hole formed on 
comprising a tension spring housed inside the housing , the housing , and 

the hook has a shape protruding from the cover body in a wherein direction in which the terminal cover moves from the 
the terminal cover is biased in a direction from the exposure position to the protection position . 

exposure position toward the protection position by 9. The electrical device according to claim 1 , wherein a 
elastic restoring force of the tension spring . ridge extending along the sliding direction is provided on an 

6. The electrical device according to claim 5 , wherein outer surface of the cover rail . 
one end of the tension spring is held by the terminal cover , 10. The electrical device according to claim 1 , wherein the 
another end of the tension spring is held by the housing , 15 grally with the hook and extending along an outer surface of terminal cover further includes a cover plate formed inte 

and the cover rail , and the housing further includes : the cover plate has a longitudinal direction along the 
a columnar member configured to hold the other end of sliding direction . 

the tension spring ; and 11. The electrical device according to claim 1 , wherein the 
a stopper member configured to prevent the other end 20 cover body includes a reinforcing member along a plane 

from moving along an axial direction of the columnar orthogonal to the sliding direction . 
member . 
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